We study thin-shell wormholes in Einstein-Maxwell-Gauss-Bonnet(EMGB) gravity whose equation of state obeys that of a generalized Chaplygin gas. For specific parameters such a wormhole becomes stable against radial perturbations whereas its energy density remains negative.
where G is the d−dimensional Newton constant, F =F µν F µν is the Maxwell invariant and α is the Gauss -Bonnet(GB) parameter with Lagrangian
Variation of S with respect to g µν yields the (EMGB) field equations,
in which H µν and T µν are given by
Our static spherically symmetric metric ansatz will be
in which
and f (r) is to be found. Construction of the thin -shell wormhole in the static spherically symmetric spacetime follows the standard procedure used before [1] [2] [3] . In this method we consider two copies M 1,2 of the spacetime
which are egotistically incomplete manifolds whose boundaries are given by the following timelike hypersurface
By identifying the above hypersurfaces on r = a one gets a geodesically complete manifold
We introduce the induced coordinates on the wormhole ξ a = (τ , θ 1 , θ 2 , ...) -with τ the proper time -in terms of the original bulk coordinates x γ = (t, r, θ 1 , ..., θ d−2 ) . Further to the Israel junction conditions [5] , the generalized Darmois-Israel boundary conditions [6] , are chosen for the case of (EMGB) modified gravity. The latter conditions on Σ take the form
in which . stands for a jump across the hypersurface Σ = Σ 1 = Σ 2 , h ab = g ab − n a n b is the induced metric on Σ with normal vector n a and S b a =diag(σ, p θ 1 , p θ 2 , ...) is the energy momentum tensor on the thin shell. Therein the extrinsic curvature K ± ab (with trace K) is defined as
The divergence -free part of the Riemann tensor P abcd and the tensor J ab (with trace J) are given also by
The black hole solution of the EMGB field equations (with Λ = 0) is given and withα
f ± (r) = 1 + r
in which M is an integration constant related to the ADM mass of the BH and Q is the electric charge of the BH. The corresponding electric field 2−form is given by
The components of energy momentum tensor on the thin shell are
in which ℓ =ä + f ′ ± (a) /2, ∆ = f ± (a) +ȧ 2 and while a 'dot' implies derivative with respect to the proper time τ a 'prime' denotes differentiation with respect to the argument of the function. These expressions pertain to the static configuration if we consider a = a 0 =constant and therefore
We add also that in the case of a dynamic throat the conservation equation amounts to
Our aim in the sequel is to perturb the throat of the thin shell wormhole radially around the equilibrium radius a 0 . To do this, we assume that the equation of state is in the form of a generalized Chaplying gas [4] , i.e.,
in which ν ∈ [0, 1] is a free parameter and σ 0 /p 0 correspond to σ/p at the equilibrium radius a 0 . We plug in the latter expression into the conservation energy equation (20) to find a closed form for the dynamic tension on the thin shell after perturbation as follows
Equating this with the one found in Eq. (16), i.e.,
one finds a particle-like equation of motion which describes the behavior of the throat aṡ
The intricate potential here is given by
where
Having a stable wormhole imposes V (a) to get negative values. Therefore we search for the regions in our parameters to satisfy this constraint on V (a) . Fig. 1 represents a 5-dimensional plot for a black hole with two horizons. For the parameters shown a projection into the ν − a 0 plane is given for a stable region, i.e. V (a 0 ) < 0. Fig. 2 also depicts a similar plot which does not correspond to a black hole case. Both pictures reveal the fact that in the stability domain we have σ 0 < 0.
In conclusion, for a generalized Chaplygin gas obeying the equation of state p = σ0 σ ν p 0 , we have found stable regions within physically acceptable range of parameters in EMGB gravity. The energy-density, however, turns out to be negative to suppress such a thin-shell wormhole as a prominent candidate. 
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